Optimal treatment opportunity for mTHPC-mediated photodynamic therapy of liver cancer.
Photodynamic therapy (PDT) has been clinically used for liver cancer. The pharmacokinetics of a photosensitizer needs to be monitored so that PDT can be performed at the most favorable time and with the proper dose to increase the cure rate. As mTHPC is a fluorescent compound, we investigate its pharmacokinetics, distribution, and elimination in the rat orthotropic liver cancer model in order to confirm an optimal treatment opportunity of liver cancer PDT. After intravenous administration at a single dose of 300 μg/kg, mTHPC was extracted from tissue homogenates or plasma. Then, mTHPC concentrations were assessed by fluorescence spectroscopy and the data were processed with PK-GRAPH pharmacokinetic procedure. The plasma concentration-time profile of mTHPC showed a short distribution half-life (T½α = 0.082 h) and a relatively longer elimination half-life (T½β = 28.23 h), which quite fitted with a two-compartment model. The results of mTHPC tissue distributions showed that the highest drug accumulation was in tumor tissue, and successively decreased in liver, heart, spleen, muscle, and skin tissues. The drug distribution ratio of tumor to normal tissue reached the peak at 24 h after mTHPC administration. mTHPC was eliminated at a suitable rate in rat orthotropic liver cancer model, and there was no long-term accumulation of mTHPC in rat tissues. For PDT of orthotropic liver cancer, 24 h after mTHPC intravenous injection may be the optimal treatment time point, which might provide higher clinical efficacy and reduce side effects.